We propose a development process of commodity futures contracts in which the decisions and wishes of potential customers are investigated simultaneously with the necessary technical properties that need to be met for trading to take place. Within this framework the relationship between trading volume and hedging effectiveness is examined taking both basis risk and market depth risk into account, and the relationship between owner-manager's characteristics and the probability of using futures is examined, taking latent variables and the heterogeneity of owner-managers into account. 
Introduction
With an almost exponential growth in the last decade and 2.2 billion futures and options contracts traded throughout the world in 1998, competition is stiff in the financial services industry (Futures Industry Association 1999) . The derivatives industry is composed of competing firms: exchanges, banks and brokerage houses offering and facilitating over-the-counter trading. With commodity derivatives, the risk of failure is considerable (Carlton 1984) . In the period 1994-1998 a total of 140 new commodity derivatives were introduced around the world. Twelve of these derivatives were de-listed within this period. The London International Financial Futures & Options Exchange and the Chicago Mercantile Exchange are the leaders in introductions with fifteen and fourteen, respectively, in the period 1994-1998. If we follow the criteria formulated by Silber (1981) , fifty-eight percent of the introductions have failed. The development and introduction of commodity derivatives is an expensive and time-consuming process, especially when it concerns new derivatives. Insight in the aspects that influence the success and failure of derivatives seems therefore valuable. In this paper we will focus on commodity futures contracts as an example of an exchange-listed derivative. Two streams of literature have contributed to our understanding about the factors influencing the viability of futures contracts.
The first stream of literature is on a "marco-level" or non-subject level. It defines feasible commodities for futures trade based on an extensive list of required commodity attributes. The following attributes are considered crucial for qualifying for futures trade: 1) a commodity should be durable and it should be possible to store it; 2) units must be homogeneous; 3) the commodity must be subject to frequent price fluctuations with wide amplitude; 4) supply and demand must be large; 5) supply must flow naturally to market and there must be breakdowns in an existing pattern of forward contracting (Gray 1978 , Black 1986 ). These attributes focus on the technical aspects of the underlying commodity.
The second stream of literature is on the "micro-level" or subject level. It provides insight into the characteristics of corporations that are associated with the decision to use futures. Both finance research as well as economics contributed to this strain of literature.
1996, Patrick, Musser and Eckman 1998).
The "macro-level" literature has received a lot of attention and has increased our insight into the technical commodity factors influencing viable commodity futures trade (Black 1986 , Tashjian 1995 . However, the above listed attributes considered necessary have proven themselves too strict to be useful as criteria for futures market success.
Different types of (exotic) commodity derivatives contracts have been developed that do not have (all of) the attributes mentioned above, but are successful anyway.
The "micro-level" literature has increased our understanding how firm characteristics and manager's characteristics influence the use of futures and hence, the viability of futures trade. In some of these studies it is assumed that managers are risk averse. However, risk attitudes may differ across managers. Brockhaus (1980) , March and Shapira (1987) , and Smidts (1997) found large differences in risk attitudes among managers of corporations and owner-managers. Puzzling results were found regarding the influence of risk attitude on hedging behavior. Goodwin and Schroeder (1994) found that owner-managers with a stated preference for risk are more likely to adopt forward pricing than are risk-averse producers. One of the reasons for these contra-intuitive findings is the difficulty in measuring risk attitudes, and in more general, latent constructs in a realistic and accurate manner (Eliashberg and Hauser 1985, Weber and Milliman 1997) .
These studies address relationships between and among variables that are not always directly observable (e.g., owner-manager's risk attitude), without taking measurement error into account. When such measures are used in models, the coefficients obtained will be biased. Another point of concern in the "micro-level" literature is that these studies assume enterprises to be homogenous regarding their choice process for futures. When estimating these models, data are treated as if they were collected from a single population. This assumption of homogeneity is often unrealistic. For example, ownermanagers of different size or regions may have different decision structures. Hence, pooling the data across respondents is likely to produce misleading results.
The "micro-level" literature and "macro-level" approach answer two complementary questions: will the owner-manager adopt futures? and, is the commodity suitable for futures trading? It seems interesting to investigate both questions simultaneously when trying to gain insight into the viability of commodity futures contracts.
In this paper we will first address concerns of past research within the two approaches. Then we propose a framework that will integrate the technical aspects of the underlying commodity and the decision-making needs of (potential) hedgers. The present study focuses on owner-managers of small and medium-sized enterprises (SMEs). An important difference between owner-managers and managers of a large enterprise lies in the fact that owner-managers do not have different functional departments such as research and development, manufacturing-quality control, sales and accounting. All these departments are combined within the owner-manager. The decision process is in such a case not that rationalized as in the case of large enterprises that have different functional departments. Some of the concepts used by owner-managers might be psychological constructs (such as 'level of understanding') that are not directly measurable and therefore remain absent in accounting data used in recent studies about managers in large companies (Géczy, Minton and Schrand 1997) . These psychological constructs may very well play a part in the owner-manager's use of futures.
This research makes a theoretical, a methodological, and a managerial contribution. Theoretically, we provide insight into the factors that play a role in the success of a futures contract, divided into two aspects, namely factors with a technical (market) character and factors dealing with the decision-making process of ownermanagers with respect to hedging. We show that hedging effectiveness measures which take market depth risk into account reveal more coherence with trading volume than hedging effectiveness measures that do not take market depth into account. Moreover, we show that perceptions and psychological constructs influence owner-managers' use of futures and that the heterogeneity of owner-managers leads to different segments such that within a segment the owner-managers' behavior regarding futures is similar and between segments dissimilar. Methodologically, we take measurement error into account.
We recognize that the theoretical constructs of interest are not always directly measurable, but must instead be estimated from multiple indicator measures. To obtain this objective, we use structural equation modeling in order to test our model and hypotheses. Structural equation modeling provides us with a method for estimating structural relationships among unobservable constructs and for assessing the adequacy with which those constructs have been measured. Moreover, we take into account that owner-managers may exhibit heterogeneity. Managerially, we propose a framework useful to exchanges that contains all relevant aspects, and hence is a powerful tool for designing commodity futures contract.
The remainder of the paper is structured as follows. First, we explain the differences and complementarities of the different approaches towards futures contract viability. Within these approaches the puzzling results in previous research are addressed.
Thereafter, a conceptual framework is introduced that integrates both approaches. After the research method and the operationalization of the variables, different relationships between hedging effectiveness and trading volume on the one hand and owner-manager's characteristics and use of futures on the other hand are estimated. Data obtained from 440 owner-managers by means of computer-assisted personal interviews and transactionspecific futures trade data constitute the input for this part of the research. We interpret the results in the concept of managerial decision-making concerning contract design and viability. We conclude with an evaluation of the study and make some suggestions for further research.
Conceptual Framework: A Multidisciplinary Approach towards Commodity Futures Contracts
In the financial literature on futures contracts, the commodity characteristics approach and the contract design approach can be distinguished (Black 1986 ). The commodity characteristics approach defines feasible commodities for futures trading, based on an extensive list of required commodity attributes, and, in so doing, focuses on the technical aspects of the underlying commodity. The contract design approach views the contract specification (standardization process of the contract) as the critical factor determining the viability of a futures market, and hence focuses on the technical aspects of the contract. To warrant hedging, the contract must be as close a substitute for the cash commodity as possible (Thompson, Garcia and Dallafior 1996) . Tashjian and McConnell (1989) have shown that the hedging effectiveness is an important determinant in explaining the success of futures contracts, and as a result, considerable attention has been paid to the hedging effectiveness of futures contracts.
Regarding commodity characteristics, those who have proposed alternative hedging effectiveness measures include Ederington (1979) , Howard and D'Antonio (1984) , Chang and Fang (1990) and Hsin, Kuo, and Lee (1994) . All these measures try to indicate to what extent hedgers are able to reduce cash price risk by using futures contracts. Therefore, the extent to which a futures contract offers a reduction in overall risk is an important criterion for the managers of a futures exchange to evaluate the hedging performance. A key aspect of futures market performance is the degree of liquidity in the market (Cuny 1993) . A futures market is considered liquid if traders and participants can buy or sell futures contracts quickly with little price effect resulting from their transactions. However, in thin markets, the transactions of individual hedgers may have significant price effects and result in substantial 'transaction costs' (Kyle 1985, Thompson, Garcia and Dallafior 1996) . This phenomenon, which we will refer to as a lack of market depth, is particularly important for relatively small commodity futures markets and might be especially true for new futures markets. We therefore propose to use an extended version of the Ederington measure by including market depth risk (Pennings and Meulenberg 1997a,b) . It can be shown that when we include market depth risk in the Ederington measure, hedging effectiveness can be measured as: If there is no market depth risk, the measure in (1) reduces to the Ederington measure.
The application of this measure requires transaction-specific futures data and cash market data.
Often, alternative products or services will be available to meet the needs of the owner-manager, which is why we also pay attention to the owner-managers' decision-making process. Insight into the choice process provides us with clues about the necessary characteristics of a futures contract in order to be preferred over the other alternatives. The owner-manager compares the alternatives on the basis of different attributes or dimensions, e.g. the alternative's risk reduction capacity. The ownermanager's choice for any particular alternative depends on the importance placed by the owner-manager on these attributes as well as on how the alternatives differ with respect to these attributes in the owner-manager's evaluation. Insight into these attributes and the variables influencing them provide the management of the futures exchange with a framework for improving service design and service delivery. Service design refers to the contract specification and is related to the core service of the futures exchange (i.e. risk reduction). Service delivery refers to the way the core service is brought to the customer and is the result of the interaction between the futures exchange and the customer and is related to such factors as the clearing system, accessibility of brokers and the information provided by the trading system. Moreover, insight into why the owner-manager chooses the way he or she does provides valuable information in efficiently identifying certain target groups and customizing services. We will elaborate on two topics, that is the measurement issues when using perceptions and psychological constructs and the heterogeneity of owner-managers.
In this paper we recognize that owner-managers make decisions, based on their beliefs, which are formed by perceptions. For example, the perceived risk reduction performance may differ from the performance as reflected by hedging effectiveness measures such as in (1). Moreover, owner-managers may very well evaluate the hedging service provided by futures exchanges along with criteria other than just performance.
That is, we take psychological constructs into account (Thaler 1993 (Thaler , 1997 . Two empirical problems may arise when taking perceptions and psychological constructs into account. First, we have to make sure that we have reliable and valid constructs. We therefore propose to measure latent variables by a set of observable indicators (items) which are subjected to confirmatory factor analysis to assess their psychometric properties and unidimensionality. Confirmatory factor analysis permits a rigorous assessment of the stability of the latent variables and its psychometric properties (Reise, Widaman, and Pugh 1993 , Hair et al. 1995 , Yung 1997 . Second, relationships between and among latent theoretical concepts (constructs) that are not directly observable may result in biased coefficients because of measurement error. Therefore, we use structural equation modeling as it permits the explicit modeling and estimation of errors in measurement (Bollen 1989 , Steenkamp and van Trijp 1991 , Bagozzi 1981 , 1994 , Baumgartner and Homburg 1996 , Lee and Wang 1996 .
Most models assume owner-managers to be homogenous regarding their choice process for futures. These models treat data as if they were collected from a single population. In the case that this assumption of homogeneity is violated, pooling data across subjects is likely to produce misleading results. In this paper we explicitly investigate whether there are different segments in our sample population regarding choice behavior.
It is often difficult to derive from the owner-manager's choice behavior alone the successful functional and technical properties of futures contracts. On the other hand, it remains unclear whether the feasible properties of futures generate sufficient demand. It seems, therefore, that a multidisciplinary approach to futures contracts, whether from the perspective of supply or demand side, complement each other in the process of developing, producing and marketing futures contracts. 
Empirical Models and Procedures

Research Design
The research design consists of several steps. First, the criteria as formulated in the commodity characteristics approach are evaluated for the commodity under consideration. Hedging effectiveness is evaluated by analyzing the overall risk reduction capacity of the futures contract, thereby accounting for basis risk and market depth risk.
The relationship between hedging effectiveness and volume is empirical investigated:
Model 1 in Figure 1 . In order to gain insight in the effect of market depth costs on volume, we calculate both the Ederington measure and the extended measure as formulated in (1). We expect to find that the extended measure is a better predictor of volume than the Ederington measure that does not include market depth risk.
The choice process regarding futures contracts is investigated by identifying the attributes used by the owner-managers in reaching a choice and the importance placed on these attributes. Because we expect owner-managers not to be a homogeneous population, we segment across owner-managers such that within a segment the choice process is similar and across segments dissimilar. The relationship between attributes and the choice behavior is empirically investigated: Model 2 in Figure 1 .
The variables and attributes in the two approaches influence the viability of futures contracts, and these components are linked to the service design (contract specification) and the service delivery process of the futures exchange in a conceptual way. The exchange has different tools available which determine the service design and the service delivery. We relate the components to the tools of the exchange.
Research Method
The Dutch hog industry is examined empirically. It represents a domain in which the technical conditions, as given in the commodity characteristic approach, have all been met. This implies that the underlying cash market is broad, that there are many participants, that the commodity is homogeneous, that there are breakdowns in an existing pattern of forward trading and high price fluctuations that are unpredictable according to the participants in the cash market (hog prices fluctuate widely, the coefficient of variation (CV) is 0.19, which is relatively high when compared to, for example, US soybeans (CV is 0.14), based on daily observations over the period [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] . Although, from a technical perspective, the conditions would seem very favorable for a hog futures contract, only thirteen percent of the Dutch hog farmers actually use futures contracts to cover their price risk (Pennings and Smidts 1998) . Therefore, this empirical domain may be considered ideal to illustrate the contribution of a multidisciplinary approach to commodity futures contract viability research.
Data Collection and Procedures
A questionnaire was developed on the basis of literature, and 40 test interviews were conducted to ensure correct interpretation of the questions. Prior to the quantitative study, we conducted four group discussions with owner-managers about price risk management.
The goal of the group discussions was to gain insight into the decision-making process involved in selling hogs using price risk management instruments. More specifically, we wanted to gain insight into the criteria owner-managers use when choosing between alternative price risk management instruments and what price risk management instruments are perceived as alternatives in their industry. The groups consisted of ten owner-managers each. The group discussions took place in an informal atmosphere and each session lasted for about two and a half-hours. From the group discussions it became clear that the owner-managers had only one price risk management instrument available, the hog futures contract traded on the Amsterdam Exchanges. It also became clear that a number of criteria are used in deciding whether or not to use futures contracts such as the (perceived) risk reduction performance and the possibility of exercising entrepreneurial freedom. The latter meant that futures are perceived as an attractive instrument whenever their use increases the degrees of freedom in the market place (that is, whenever they are perceived as a tool which can be added to their existing marketing toolbox and hence increase the strategies they can employ).
The survey consisted of personal computer-guided interviews. Care was taken to build a user-friendly interface. In line with Hershey, Kunreuther and Schoemaker (1982) and Hershey and Schoemaker (1985) , we believe that the main source of bias is caused by experiments and interviews that does not match the real decision situation of the subjects under consideration. Therefore, we paid a lot of attention to the design of our interview instrument so that it resembles owner-managers' decision-making process within their own very real business context. To ensure that the computer interface was well understood and perceived as "very user-friendly" and fitting "the real business setting", fifteen test interviews were conducted. The interviews took place in the first half of 1998, on appointment, at the manager's enterprise. All the interviewers had prior interviewing experience and had followed an extensive training program for the assessment procedures. A total of 440 managers participated (the interview was stratified along firm size and region).
The interview consisted of several parts. After having been asked several background questions (pertaining to size of the enterprise, age, education level and debt-to-asset ratio, where the latter was measured on a 10 point scale with 1 = debt-to-asset ratio 1-9%, 2=10-19% etc.) the owner-managers were confronted with statements about futures contracts. The statements about the use of futures were measured on bipolar ninepoint Likert scales with the end-poles labeled as "strongly disagree" and "strongly agree". The statements tapped the constructs exercising entrepreneurial freedom and perceived performance (see Appendix A for a detailed description of the scales and its psychometric properties).
Because owner-managers often base their decision also on the opinions of the members of their decision unit (such as husband or wife, partner and advisors) we included the owner-manager's perception of the extent to which significant others think that he or she should engage in futures trading. We assume that if the owner-manager believes that relevant others expect him/her to make use of the hedging service of futures contracts, this will influence the owner-manager's probability of using futures contracts.
The influence of the decision unit was measured by asking the owner-manager to indicate the extent to which significant persons surrounding him/her thought that he/she should or should not use futures as a hedging tool by distributing 100 points across the two options.
Based on the depth interviews, constructs characterizing owner-managers that are expected to influence their behavior regarding futures contracts were included. We used scales as introduced by studies in marketing, psychology, and management. In developing the scales, we adhered to the iterative procedure recommended by Churchill.
All scales were subjected to explorative factor analyses along with confirmatory factor analysis to test for their reliability and unidimensionality (Hair et al. 1995) . Moreover, we conducted structural equation modeling to test for their validity. The following characteristics were included in this study: market orientation (Jaworski and Kohli 1993), level of understanding (Ennew, Morgan and Rayner 1992) risk attitude and perceived risk exposure (see Appendix B for a further description and the psychometric properties of the scales). Finally, the probability of using futures contracts was measured by asking the respondent to distribute 100 points across using futures as a hedging tool or not using them as a hedging tool.
In order to measure the hedging effectiveness which takes both basis risk and market depth risk into account, we gathered transaction-specific data from the nearby hog futures Figure 1 Table 1 tabulates the hedging performance measured by the Ederington measure and the value of the proposed measure as presented in (1). Note that both measures range from 0 to 1, indicating the reduction in the variance of the return. From Table 1 it appears that the hedging effectiveness of the hog futures contract is higher according to the Ederington measure than according to the proposed measure, which corresponds with our expectations. This result is due to the fact that the proposed measure takes basis risk and market depth risk into account, whereas the Ederington measure only takes basis risk into account. This is in line with recent findings of , who found that the hog futures contract traded at the Amsterdam Exchanges faces market depth problems. The relationship between the two hedging effectiveness measures and the trading volume was estimated in a simple regression model in which the annual volume in the period 1989-1998 is the dependent variable and the hedging effectiveness (based on the nearby futures contract) the independent variable. From Table 1 it can be concluded that the hedging effectiveness is an important determinant in explaining the futures contract volume, which is in line with the findings of Tashjian and McConnell (1989) . Moreover, Table 1 shows the extended measure having a better fit than the Ederington measure. That is, hedging effectiveness measures which take market depth risk into account reveal more coherence with trading volume than hedging effectiveness measures that do not take market depth into account. Hence, the market place takes market depth risk into account when using futures, thereby influencing its viability.
Results
Presentation of Empirical Results of Model 1 in
Presentation of Empirical Results of Model 2 in Figure 1
We estimated the influence from the several variables measured in the personal computer guided interview on the owner-manager's probability of using futures. Several ownermanagers' characteristics were measured with self-report measures (i.e. scales). Each of these variables is treated as a latent variable that is measured by a set of observable indicators (items). Observable variables may be assumed to be measured with error.
When such measures are used in linear models, the coefficients obtained will be biased.
In this paper we recognized that the theoretical constructs of interest are not directly measurable, but must instead be estimated from multiple indicator measures. To obtain this objective, we used structural equation modeling in order to test the model (see Appendix C for a short overview of structural equation modeling). Structural equation modeling permits the explicit modeling and estimation of errors in measurement (Bollen 1989 , Steenkamp and van Trijp 1991 , Bagozzi 1981 , 1994 , Baumgartner and Homburg 1996 , Lee and Wang 1996 . The coefficients in the structural equation model represent theoretical cause-and-effect relationships among latent variables, which underlie the observed variables, and as such, they are the parameters of our interest. Prior to using structural equation modeling, we tested whether the underlying assumptions had been satisfied. We screened the data for coding errors and the presence of outliers and tested for univariate and multivariate normality of the observed variables. The coefficient of relative multivariate kurtosis was 1.09, indicating that the assumption of multivariate normality is tenable (Steenkamp and van Trijp 1991) . As a measure of association we used the covariances. As pointed out by Cudeck (1989) and Baumgartner and Homburg (1996) the use of covariances or correlations has no effect on overall goodness of fit indices. However, standard errors may be inaccurate when using correlations. Therefore, we used covariances. The model is estimated using Maximum Likelihood in the LISREL 8 program (Jöreskog and Sörbom 1993) . The estimated model parameters and related statistical information are presented in Table 2 .
[ INSERT TABLE 2] First, we model the probability of using futures contracts across the whole sample.
That is, we do not take heterogeneity into account, hence assuming the sample to be homogeneous. In this case the following factors were significant in the model and had the expected positive sign: the decision unit, the perceived performance, exercising entrepreneurial freedom and level of understanding. Surprisingly, risk attitude and perceived risk exposure were not significantly related to the probability of using futures, a puzzling result that was found by others as well (Shapiro and Brorsen 1988, Makus et al. 1990 ).
We suspect the sample not to be homogenous, that is, we expect that different groups of owner-managers may employ a different decision process. If this is the case, we might find that different factors influence their choice behavior, and that the common factors are weighted differently. Using cluster analysis, it appeared that we could distinguish between two groups based on their cash-trading behavior. Segment I (N = 120) consists of owner-managers who sell their hogs to a cooperative, segment II consists of owner-managers who sell to a trader (N=320). Interesting to note is that these two segments did not significantly differ regarding age and education. So, both segments may look alike on first sight, however different factors influence their use of futures contracts.
From Table 2 it becomes clear that risk attitude and perceived risk exposure do play a role in segment I. Moreover, the debt-to-asset ratio plays a role. As was the case for the whole sample, the decision unit and the perceived performance influence the use of futures. The value of taking heterogeneity into account is shown in this case for risk attitude and perceived risk exposure. If we treat the sample as homogenous we would have concluded that risk attitude and perceived risk exposure did not influence the use of futures contracts, something that does not comply with financial theory.
In this paper the model fit is evaluated using different types of fit indices recently developed in the literature. We use the likelihood-ratio Chi-square statistic, Goodness-ofFit Index (GFI), Tucker Lewis Index (TLI), and the Root Mean Squared Error of Approximation (RMSEA) to evaluate the model fit. 1 The fit statistics show that the model that covers the whole sample has a modest fit, while the model that describes the use of futures contracts for segment I shows a very good fit. The same holds for Segment II. In this segment it was found that market orientation and exercising entrepreneurial freedom are factors that influence the probability of using futures, along with the decision unit and the perceived performance.
It seems that owner-managers in segment I use "financial structure" characteristics (as imbedded in the debt-to-asset ratio, risk attitude and the perceived risk reduction exposure) in their decision to engage in futures, whereas the owner-managers in segment II use "marketing" characteristics (imbedded in market orientation and exercising entrepreneurial freedom) in their decision to engage in futures. Ownermanagers in segment I (cooperative owner-managers) can be described as more conservative, in the sense that they attach a lot of value to "continuing the firm operation for successors" whereas owner-managers who sell to traders (segment II) attach value to "keeping up with markets and trying to get the high prices".
In this study we find three factors influencing owner-manager's use of futures contracts that were not found in previous studies. other important individuals are involved in the decision process, that is, the members of the owner-managers decision unit. These individuals consisted in our study of the successor, wife/husband and bank advisor. We found that the opinion of these individuals, who are important to the owner-manager when futures are concerned, influenced the owner-manager's behavior towards trading of futures. In Table 3 we summarize results regarding the non-subject and subject approach towards futures contract viability.
Table 3 Summary of Empirical Findings
• Hedging effectiveness is related to trading volume. This relationship is more prominent when the hedging effectiveness measure takes both basis risk and market depth risk into account.
• Above finding is in line with the results of the research that identifies those characteristics of owner-managers that influence the probability of using futures: the perceived risk reduction performance and the decision unit are variables that are present across the whole sample.
• Owner-managers appear to be heterogeneous regarding the use of futures contracts. Two segments were identified based on their cash-trading behavior: Segment I consist of ownermanagers selling to a cooperative and Segment II of owner-managers selling to traders.
• In Segment I, perceived performance, risk attitude, perceived risk exposure, debt-to-asset ratio and the decision unit influence the probability of using futures.
• In Segment II, perceived performance, exercising entrepreneurial freedom, market orientation and the decision unit influence the probability of using futures.
• If the heterogeneity is not taken into account, we would have concluded that risk attitude and perceived risk exposure does not influence the owner-manager's use of futures.
• If psychological constructs and measurement error is not taken into account, we would have not found that the owner-manager's market orientation and the owner-manager's value of entrepreneurial freedom were variables influencing the owner-manager's use of futures.
Discussion of Empirical Findings vis-à -vis Tools of the Exchange
We now discuss the relation between the factors we found to influence the viability of futures (see Table 3 ) in the context of the tools the futures exchange has available. The tools of the futures exchange can be linked to the exchange service design (related to the core service) and service delivery (related to the peripheral services). Hedging effectiveness is related to the service design, and hence, the core businesses of the futures exchange. The two main components: basis risk and market depth risk can be related to the contract specification (standardization process) and the trading system, respectively. In our empirical study we showed that the hog futures contract is facing be reduced by implementing a mechanism for slowing down the trade process if order imbalances do occur and to improve market depth by reporting these. Lehmann and Modest (1994) report such a mechanism on the Tokyo Stock Exchange, where warning quotas are issued when a portion of the trade is executed at different prices. Also the order book information can be improved. An order book mechanism that allows potential participants to view real-time limit orders, displaying the desired prices and quantities at which participants would like to trade, might improve the market depth risk.
From Model 2 it appeared that the owner-manager's perceived performance played an important role when deciding to use futures contracts. This result is in coherence with our finding that the hedging effectiveness is positive and significantly related to the trading volume. Performance is directly related to contract specification and the trading system, both influencing the risk reduction capacity of the exchange's service.
The members of the decision unit play an important role in the owner-manager's use of futures. This implies that promotion and education efforts should not only be tailored to the owner-manager, but also on advisors surrounding the owner-manager. The ownermanager's level of understanding of futures is positively related to the probability of using futures, thereby supporting the view that education programs for owner-managers are valuable.
Owner-managers are heterogeneous regarding their decision-making behavior.
We could distinguish between two types of latent segments based on their cash-trading pattern. In segment I the risk attitude and perceived risk exposure were determinants of futures use. Both elements can be related to the service design, in particular the contract specification, which influences the risk reduction capacity of the futures contract, and the clearing with respect to credit and default risk. Perceived risk exposure dictates the importance and need of education. In this segment also the debt-to-asset ratio was an important determinant. High leveraged owner-managers may find futures attractive as risk reduction tool, which makes it interesting to specify futures and come up with a palette of futures that is able to reduce fluctuations in owner-managers' profit. Clearing aspects, especially default risks, are important to high leveraged owner-managers.
Owner-managers who focus on the marketing aspects of their firm operation characterize segment II. Market orientation was a determinant when choosing futures.
Providing accurate real time information by the trading system is attractive for this group of owner-managers. In this segment owner-managers value using futures as a way to exploit their entrepreneurial freedom, that is, the fact that futures provide them the opportunity to increase their degrees of acting in the market place. The value the ownermanager attaches to entrepreneurial freedom presents a challenge for the futures exchange both for the service design as service delivery. It appeared that if the ownermanager perceives the use of futures contracts as an instrument with which one fixes all prices in advance, the futures contract was not attractive because, in the perception of the owner-manager, the futures contract was a constraint on his/her entrepreneurial freedom.
However, if the owner-manager perceived the futures contract as an extra tool in his/her marketing plan, futures were valued as a tool that increases the entrepreneurial freedom.
For the exchange, it is important to promote futures contracts as one way of marketing the commodity, thereby increasing the different pay-off structures. Promotion and education on this aspect seems valuable. Moreover, it seems interesting to make the futures contract compatible with other risk management practices of the owner-manager.
This may have an implication for the contract design.
The most interesting result is, however, that owner-manager's are heterogeneous and that the exchange needs to use different tools for different segments. Identifying the different segments is a challenge. With this information the futures exchange is able to target their marketing efforts (the so-called direct marketing). Based on the characteristics of the different segments, they are able to select a group of potential customers, to which they offer risk reduction service, which was designed to match the customers' choice profile. This implies differentiation of the services offered by exchanges. In our empirical study the segments could easily be observed by the exchange, because they relate to the owner-manager's cash trading pattern. A challenge for further research in this regard is to create a method that simultaneously estimates all parameters such that a set of parameters identifies the segments to which owner-managers belong, and represents the structural equation model within segments. Recent findings of Jedidi, Jagpal and DeSarbo (1997) on general finite mixture structural equation model seem interesting in this respect.
Discussion and Conclusions
Theoretical contribution
In this paper we integrated two streams of research in order to improve the insight into the viability of commodity futures contracts. First, we elaborated on the non-subject level that is concerned with the technical aspects of the commodity and the contract. It appears that hedging effectiveness has an important influence on volume. The market is taking not only basis risk into account, but also market depth risk, the latter seems particular important in small commodity markets as well as new futures markets. As a result, measuring the hedging effectiveness with an extended version of the Ederington measure, taking market depth risk into account, yielded in a stronger relationship between hedging performance and volume than when market depth risk was not taken into account.
Second, we elaborated on the subject-hedger level that is concerned with ownermanagers' characteristics that influence their use of futures contracts. In contrast to previous research regarding the use of futures contracts by managers of large cooperation, we acknowledge the fact that our owner-managers operate firms where all functional departments are combined. Perceptions and psychometric constructs influence the owner-manager's decision process. In our empirical study it was found that the owner-manager's decision unit, owner-manager's level of market orientation and entrepreneurial freedom were influencing (at least for a particular segment of ownermanagers) the use of futures contracts, something not found in previous research. Ownermanagers are not homogenous regarding the factors influencing their use of futures. For different segments, different factors were found such as the debt-to-asset ratio, risk attitude and perceived risk exposure.
Methodological contribution
Psychological constructs may very well influence the owner-manager's use of futures and hence, should not be omitted from the analysis. One major shortcoming of past empirical research is that it addresses relationships between and among latent theoretical concepts (constructs) that are not directly observable (e.g., owner-manager's perceived performance and risk attitude), without taking measurement error into account. When such measures are used in linear models, the coefficients obtained will be biased. In this paper we recognized that the theoretical constructs of interest are not directly measurable, but must instead be estimated from multiple indicator measures. To obtain this objective, Taking heterogeneity into account can solve some puzzling results in previous research, in particularly with respect to the concepts of risk attitude and risk perceptions.
Managerial contribution
We propose a multidisciplinary framework towards commodity futures contract management. In this framework factors that play a role in the viability of a commodity futures contracts, divided into two aspects, namely factors with a technical character (non-subject level) and factors dealing influencing the decision-making process of ownermanagers with respect to hedging, are integrated. This framework can help to organize the product development process of commodity futures contracts. It yields insight into the policy measures that a futures exchange might take to create and secure viable commodity derivatives trading.
Further research
Some caveats of our analysis should be mentioned. First, this paper focussed exclusively on the individual owner-manager level, thereby not taking into account the ownermanager's commercial environment, that is, the marketing channel (s)he is in (Krasker 1985 , Bowden 1995 . We might expect that the owner-manager's choice for futures contracts will interact with the risk management decisions made by the wholesaler or processor whom (s)he supplies. Second, the reason owner-managers use futures contracts is often not to reduce the price risk of a single commodity, but rather to reduce the risk which remains after all price risks have been offset against one another, the so-called residual risk (Anderson and Danthine 1980 , Rolfo 1980 , Fackler and McNew 1993 . For a financial institution, it may therefore be interesting to add price risk reduction services to the services it already provides. This raises an important question that needs to be solved:
is it beneficial to add new price risk management services to the existing ones? Third, in this paper we implicitly assumed that the behavior of speculators is dependent on hedgers' actions (Working 1953) . Relaxing this assumption by explicitly modeling speculation demand seems interesting. Further research that includes these elements are potential avenues to explore.
Note
1. The likelihood-ratio Chi-square statistic (χ 2 ) tests whether the observed and estimated matrices differ. Statistical significance levels indicate the probability that these differences are due solely to sampling variations. Low χ 2 per degree of freedom (value lower than 2.5) indicates that the actual and predicted input matrixes are not statistically different. The likelihood-ratio Chi-square statistic is heavily (negatively) influenced by sample size (N>200) (Bentler 1990 ). Because of this problem, other fit indices have been developed, such as the Goodness-of-Fit Index (GFI) which represents the overall degree of fit, that is the squared residuals from prediction compared with the actual data. The measure ranges from 0 (poor fit) to 1.0 (perfect fit). The Tucker Lewis Index (TLI) is an incremental fit measure that combines a measure of parsimony into a comparative index between the proposed and null model. A recommended value is 0.9 or greater. The Root Mean Squared Error of Approximation (RMSEA) estimates how well the fitted model approximates the population covariance matrix per degree of freedom (Steiger 1990 ). Browne and Cudeck (1989) suggested that a value below 0.08 indicates a close fit (see Baumgartner and Homburg (1996) , Bentler (1990) , and Hair et al. (1995) for a detailed explanation of the fit indices).
Appendix A. Description of the Perceived Performance Scale and the Entrepreneurial Scales and Their Psychometric Properties Using Confirmatory Factor Analysis
An exploratory factor analysis was conducted in order to find the underlying factor structure of the statements. A three-factor model provided the best solution. Items loading relatively high on one of these factors (factor loading > 0.4) are included with the corresponding factors in a confirmatory factor analysis to test for the psychometric properties. In what follows, RMSEA is the root mean square error of approximation, GFI the goodness-of-fit index, AGFI the adjusted goodness-of-fit index and the CFI the comparative fit index (Jöreskog and Sörbom 1993) . See the text for a description of how to interpret these measures.
Entrepreneurial freedom 1) I think that by using futures contracts I can fully exploit my spirit of free enterprise. 2) I think that the use of futures contracts gives me the opportunity to receive an extra high price. 3) I think that using futures contracts gives me a large freedom regarding actions in the market place. χ 2 /df = 1.72 ( p = 0.08); RMSEA = 0.03; AGFI = 0.97; GFI = 0.99; CFI = 0.98
Perceived performance 1) I think that selling my hogs by means of futures contracts will enable me to reduce the fluctuations in my revenues.
2) I think that a futures contract can help me manage risk.
3) I think that using futures contracts will reduce price risk. Owner-managers were asked to indicate their agreement with each item through a nine-point scale ranging from "strongly disagree" to "strongly agree".
Construct reliability = 0.73 1) I like to "play it safe". 2) With respect to the conduct of business I am risk averse.
3) With respect to the conduct of business I like to take the sure thing instead of the uncertain thing. 4) When I am selling hogs I like to take risks. χ 2 /df = 1.0 ( p= 0.37); RMSEA= 0.0; GFI = 0.99; AGFI= 0.99; CFI= 1
Market orientation
Owner-managers were asked to indicate their agreement with each item through a nine-point scale ranging from "strongly disagree" to "strongly agree".
Construct reliability = 0.70 1) I think it is important to understand the wishes of my customers.
2) I think it is important to know how my customers evaluate my product.
3) I adapt to changes into the market place. 4) I track the market prices of the products I produce. χ 2 /1.1 ( p= 0.31); RMSEA= 0.01; GFI = 0.99; AGFI= 0.99; CFI= 0.99
Level of understanding
Construct reliability = 0.70 1) I know how the futures market is functioning.
2) There is sufficient information on the functioning of futures markets.
3) I understand the way I can hedge my risk on the futures market. 4) I keep informed about futures prices. χ 2 /df = 3.1 (p= 0.04); RMSEA= 0.06; GFI = 0.99; AGFI= 0.97; CFI= 0.98
Appendix C. Short Review of Structural Equation Modeling
Structural Equation Models (SEMs) consist of two parts: the measurement model and the structural model. The measurement model specifies how the psychological constructs are measured in terms of the observable variables, and it describes the psychometric properties (reliabilities and validities) of the construct as measured. The structural model specifies the relationship among the latent variables and describes the effects and the amount of unexplained variance in latent variables. A full structural equation model can be written as follows (cf. Bollen 1989 , Baumgartner and Homburg 1996 , Lee and Wang 1996 : Equation (1) is called the latent variable or structural model and expresses the hypothetical relationships among the constructs. The m*1 vector η contains the latent endogenous constructs and the n*1 vector ξ consists of the latent exogenous constructs. The coefficient matrix B shows the effects of endogenous constructs on each other, and the coefficient matrix Γ denotes the effects of exogenous on endogenous constructs. These coefficient matrixes are the beta coefficients as displayed in Table 2 , and represent the relationship between the probability of using futures and owner-manager's characteristics. The vector of disturbances ς represents errors in equations. Equations (2) and (3) are factor-analytic measurement models which tie the constructs to observable indicators (i.e., items). The results of equation (2) Anderson and Gerbing 1988 , Bollen 1989 , Cudeck 1989 , Bagozzi 1994 . Note: Beta is the standardized regression coefficient which shows the relationship between the probability of using futures and the latent constructs. All variables included in the models have a t-value that is significant at the 5% level, variables that did not meet this criteria were not included in the model and are
represented by an asterisk. DU is the decision unit, PERF, the perceived performance, ENTF the value of exercising entrepreneurial freedom, MO the market orientation, RA the risk attitude, PRE the perceived risk exposure, DTA the debt-to-asset ratio and UNDER the level of understanding. RMSEA is the root mean square error of approximation, GFI the goodness-of-fit index and TLI the Tucker Lewis Index (Jöreskog and Sörbom 1993) , see footnote 1
for a detailed description of these measures. 
